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ABSTRACT : PROBLEM TO BE SOLVED: To perform satisfactory welding even when a gap between 
two members to be welded is large. 

SOLUTION: When a gap between two members is large, a filHng material 250 is arranged. 
The position of the upper surface of the filling material 250 is the essentially same as the 
outer surface of a surface plate 131 - The upper surface of a projecting part 1 17b is 
covered by welding beads with a rotary tool 200. Next, friction-stirring-welding is 
performed to the three parts of shapes 1 10, 130 and the filling material 250 by the rotary 
tool. The rotary tool has been entered inside the filling material 250. Consequently, even if 
the gap is wide, welding can be performed. 

COPYRIGHT: (C)2000,JPO 



BEST AVAILABIE COPY 



THIS PAGE BLANK (uspto) 



r 



{mB:^mmmff (jp) 



02) ^ H Jjt 1^ ^ ^ (A) 



#^2000-233285 
(P2000-233285A) 
(43)^IB 0 ¥^K12^ 8 ;329 B (2000. 8. 29) 



(51) Intel." 
B 2 3 K 20/12 

33/00 

// B 2 3 K 103: 10 



F I 

B 2 3 K 20/12 
33/00 



f-73-r(##) 
D 4E0 6 7 
G 
Z 



S^<Z>»5 OL 8 M) 





i^e^H -36826 


(71)iaSA 


000005108 










(22mmB 


2 ^ 16 B (1999. 2. 16) 










(71)Uifi|A 


000125484 






















(72)§SSa« 










ajp»T*&*A*m^#794»ffli 














(74)«aA 


100068504 








mm 











(54) [|g?^CD*li:3 lPai»««^^^ 
(57) [M^l 

2 5 0 *:EI-r-§. . TCM^ 2 5 0 £0±H'7)eB{i® 

« 1 3 1 (^mmtmwmi^zmmx'hh . ih]$exm2 o o 

WllO. 1 3 0. i5it^'^«*^2 5 0c7)3^^^lalSEX 

ft 2 2 0 -c'«M#ti-^-r -s. . hiiex* 2 2 0 immM 



2 0 0 



1 1 1 2 5 0 ^ 



1 3 0 (1 4 0) 
13 1 (14 1) 



115b 



1 3 3 (1 4 3) 



'■ . ;f2.) 00 0-2 33 285 ( P 2 0 0 0 - 2 3pJLS 



i'Kiz , tniim 1 (^mmmmm-^c^m^ x'oi>m<.-sm 
Mm 1 ^r«^wtg^«mrie2oir,gi;Mt7)§ig#-^^5-ifgii 

[ffijRiBs] m-$zm3(r)mmm.tm^:H&i,znv^x , m 

[0001] 

[ 0 0 0 2 J 

mm^i-^yrmx'hi. m^gx^ti. m-^mzmx^^ 

[ 0 0 0 3 ] ^3^^,. M^t-^gPi05^^-^^:)-argptcOg|liiS 

ir^i., MmMm.mcr,Mmzmm^ixx\,^i>. 

[0 0 04] ^fz^ 'p^mmcom-^izh-oxii. ^pmrn 



{O0 0 3\±tz^ 2 o^:)^^^gpwi7)±:^t^3<7)|[p 

[000 6] ZixCo\m^^9-5 080 7 3-^i^|g 
(EP0752 926B1). #^^9-30 9 1 6 4 

(EP079 704 3A2) 
[0007] 

W.m^^mi\zi,i±^ts:-^ifMhh. Zcotzub. 

[ 0 0 0 s ] gmmmc^mi^c^)^ o ^zwM-^^mmmR 
ffym^^i . tLx Tiv 5 - ^j^^^<r)n L m 

mz. imff)m^^A:>'^^^m%mmxu i g^^^t- 
.zcnmLibmmii.. E^^ig#«^H$£o 

^^^no. mz. mm<7)m^^hit^(^)a^'^m±ib 

[0009] Ci-i(cJ:ix{f . Mffi^ti-C^ I. . L*»L , 
g|I{4^f*{:B -> T v> , i coKiha6iiitM{± 

[ 0 0 1 0 ] -M<rMti'kSf>Mc^m<Dmm/}^±^ 

v^Jf^- ^30g|iM2-ti-^gi;co±:^(-ffiSLT«^M# 

[0011] :^^wmnmt. pg-WAiv^^-^ti^ 

[0012] 

[ ^m&mmthtdihcnm^ ] ±ffi<7) @ H<j(± . 2 -:><7)gp 

-^;b-ti:Sl5o|!^|^tc:^«*ft:ffiat-C*5 0. HfeXAcT)^ 
i^|iEH(^l3mie5E«1^i3 <J:t^fff2 2-:)<^g|l>ff ;&>-fi[gL7t 
^^®t'BUieo3#$l|sji}t#«^-r^c: i: . tcj: oT^ 

[00 13] 

[MHji7)^ji,7)jgj®] 3|sc^^f7)-^ii0ij^ia 1 ij-hm 1 
0 J; o T i^B^^^ « m^im:Wm<r>%Mzm^ l 
/i*i^s:mHB-ri., iiiot-fev%T. imMm<mm. 

flOmsO, Jltgfl|(*6 0. f^^^«B!tt-|.^#7 
0 , *#:^l6]i04^g|5c7)*^f!|;8 0 A^4.^r-g> . 6 1 {iffiA 

D □ . 6 2 \mx'h h . mmw 5 0 tM«*8#6 0 ^i: 

[00 14] Mm50{4. aiA0P6 lc^:£:& (i/c 
{±ttSA D □ 6 1 1 Ig6 2 i: co^ ) tfoj? liULmti 1 0 
0. 1 1 0. ^6 20T:^coffLaiLB«l 3 0, 14 
0 _^6 2 iO±:^c7)if LHi imm 16 0, iil/^cO±ir 

Mim-^^ixxv^r^^ 



:( 3 ) OOb-2 3 3 2S5 ( P20 0 0 - 2 3pJLS 



too 1 5] WLttiLWl 00. 1 1 0, 130. 1 
4 0, 160, 17 OtiT;U5-'>A-^^M(7)4'S?KW 

•c.t>s. ?^Wi 0 0, 11 o<7)tf LtllL:^i*i{i-tT:*rf&i 

T.t)S. Jf^*f 1 3 0, 140. 16 0, 170£0#Lai 

tim 1 3 0, 1 40, 1 60 hWff L fiiLS-fBi*5it3c 
LT^>-g>. i^c. iJEmi 7 0 tmUl 0 0, 1 1 0 iiJi 

[ 0 0 1 6 ] H 5 cctD(/ >r , m-k-thmM i o o , 1 1 

0 ^^<7)jil5fl*r^-r <. 1 3 0 h ?fM 1 4 0 -h tfO 

t^,<^gfii^)ffm^.f5]«T*-s.. fp^wmi 0 0 (110) 

(1, ¥^T4'2tiji7)DB1Sl 01, 102(111, 11 

P.M L TtlSSji^J U 7' 1 0 3 (113) t , ffSff^W 1 

0 0 (110) c^)Jragl3(ci-dt>T, 20crmUl 01,1 
(.) 2 ( 1 1 1 , 112) arJgaf-r-l.4>(50-C-ct)->T. ®M 

iinis. Li^z 'J 7 1 0 5 ( 1 1 5 ) ii^^^^i. , 'J n 0 

3 (113) (ih^^«:t3iag$ixT(.^S. UT'l 0 5 
(115) fcCiXtB^^-r-^U^^l 03 (113) tCO 

mzimul 01. 102(111. 112) *«*>^» 
[ 0 0 1 7 1 la 1 t:i3v»T. m^(ommz-:>>^^xmm 

T^<. z::X'i,m5(r>'p^jfmioo. iioo±wffll 

m±mmx-hh-.. 

[0018] tt'Sffmi 0 OCOB^KI 0 1 {i:'j7'l 0 5 
J:D*.SffiWc5iaiLTV^^. -:ft-04'^ffmi 0 OO 

ffiig 1 0 1 (Tiigmm-^co^mB^ iiooyyiis 
4'S)fij«i 1 o<Di^m<r>mmi i npjiiiagp 

[0019] fp^mm 110 tOSggPJi: 'J 7'' 1 1 5 i 0 ^ 

^umicmm-t^^mm^^i i 6*j*>i>. ^m>i-i i eti 

[00201 ^mmi 00 ( 1 1 o) (Dmui o i 
(111) (^ssaji^hsffiOfiinaiLT^ai^i o 7 ( i 

17) IC^-oT^^S, 

[0021]®^ 101 (111) (D^tam 0 7(1 

1 7 ) cD^^c^mim^l 01 (111) tcii3cLTV^ 

. mwmc^mm 1 1 1 Mi^m ( 1 0 1 cd^sp*^' 

^§-^;f5$'^fL-&B) Jiffi«Rl 1 It^itt^LTW*^, BU 

ietfflgi5<7)ffiisi 1 im(r)m^'kt>imiivyi is cowl 
mcr>^mfiiz$)^, iHigntx^5§ai^i 0 7(7)ss^{i® 
All 0 1 izm^ixi^o. m^c)mm^Ltzmiz^'n 

[0022] 20C7>^W 100, 110 ^i^^^io'^t^ 

( 't'SJKW 1 0 0 <7.« h *sjfm 110 c7)is^ t com 



[0023] 'J 7' 1 1 5<7MmcrM^^±, i;) 'J 7' 

1 1 5<7Mm(0MM:m<^mmf^i>zmtmit^P.-^mi'mm 

xa2 0 0, 2 2 0i7:)4'C>//fua-^-5.c. 2 0i7:)ggaigRi7:) 
4'PBl(c:[I]|£XrS:2 0 0 , 2 2 0c7;)$M>//f5E-^-2>. 
f^*^, 7' 1 1 5{i:IllteXfl:2 0 0. 220 c^^f Ai]<7.5 
::«^gI5:5fa:!S:/,.-g.. IIIlEXm20 0, 2 2 0 (5')|ft::6-rB]c7jfa 
fJiESlrtic;, m^W^^)2-^mmi OO, 11 0<?';)iit|J 
?&'fiat-S, [liA-<^:.Il4Tiimiiasi^{i^thSCl 0 
7,11 7X'&I>//, [16-A^<?.Ill9T{i— :Sr(7j?F^$fl 3 

0 (14 0) l>mM 131 (141) T'S)^ . 

[ 0 0 2 4 ] WT, ^t-^^liiM5^aJt-?>, 2ot7> 

jgw 1 0 0 , 110 Sr3;^•^^ci4^±, ^mizm^-th. 
[0 0 2 5] ti^ti, ti". miJi^^m3izis\i^x. 2 

-5<7)J^W1 0 0,11 OtfO^ffiiP 107. 11 7c^±ffi 

^m^iaps (isixw) T'fSjh^^^-^t- So ^ixtinitex 
m2 ooi^zxh^mm.nm'^izx ^x'^o. 

[ 0 0 2 6 ] 0 1 fid OiRih46<5^j^flHSfHt-^2rfif ^ ^ 
mi:^L fzi:.<nX'hh . (Slf^li. l£|iiex*2 0 0^1fil 
^$-ti:^*'^>^aiSPl 0 7,11 7t::fftlT. 
ffigt::^L:^c'5:A>{f. 'e<7)4t^-eiHllEXA2 0 0 Sriate 

$-fr^*^<>ffcS'f5e^!#-rs. C£o^f5{42oio^aj^ 

10 7. 1 1 7Sr^, tX^b^-tt, 

X-hh. ^i'LtCioT2Oi0ggmgl31 0 7,11 7{4t$ 

[0027] m'm<r)mwmim-^\>i. mWL i o i , 1 1 

1 ^m-^-th hcox'hh<r)X\ [H]i£xa2 0 o^^mu 

2 0 ii7j5fe5Sc7>0:g(i5;ittJfT-i 1 eizm-fh'Um.-ffi'Zm 

2 0 1 § (il^ < T J; •> . 2 0 1 (7)3fcSB!0(ia 
(ft. Aft) fcJ;tA';^fSgP2 0 2fOTSS^Ofua (JfAft) 
Ji, 5§l±5gEl 0 7, 1 1 7<?5]Ii:H^l 0 1", 1 1 1<50 
±MiO®:ft'^ i: c7)Pa1(c ^, . zeorzib. :^MgP 2 0 2 
TSgfcffiMlOl. Ill cO±ffi<7)S:^^t O^iwlgf^ 
lfilKX:a2 0 0(7)^^ 2 0 2<Dl^Xitli. ^ 
X^O[IIteXft2 2 0<?5:>;:^ia52 2 2cr>^XitX 0 iai 
<^4.^V^i7)*^'J:V\ :^Sg|52 0 2<7)mmmjLM2 0 

ib^is. Iillgxa2 0 0(r>izt $ . tf AfttiMS-^^offi 

[0028] ±fBTi4[H]teXiL2 0 0{451ffiSP 107. 

1 1 7tznx-t?>c7)^x\ m-^mzr^-^xmb^-^x^'-^ 

^'W.,. LA- L . m^XM2 2 0 J; '3 (cJf-^IS^ciij'^T 
S-tirT t J: V i c'.rt^&i^jHiirXi 2 0 0 {AtaiSX 

*2 2 0 tmmi-zmb-ii^^izMixmyjizmmix^-^^ 

Z t -//a 4 L V ^ . [HlgXA 2 0 0 <7.)fjf )]fi{± f5ij t 3 0 
rnmT-feS , [illEXA2 0 0cOf#li)jIKt4111Kxm2 2 



MSOOCID <JP20002332eSA_J_> 



- . ••('4iQ00-233285 (P2O00-2 3pJLS 



m.U 2 0 1 <73ggttl ^fzihXh h . 

[0029] CiOiot^LT, J^Wl 00. 1 1 Ocry^ 

m- 2 2 0 ic: J: 2-:>c7)ff^1yr 10 0. 11 Qi<ryk3:<rm 
^$rfi=d <. ll4CCtiil^T. 111^1^2 2 0{S/Jvflg|?2 2 
1 2 22tt^e:,^j:^, ^MSgP 2 2 1 tiS^ttin- 1 

1 e{,ZTm-^^^^-^^h. ^f5ai2 2 2<m?^vt (t 

^c?)(iM) ti. S^ffiSPl 07. 1 1 7<7)Iii:M^l 0 

1,11 ico±m<7mmi}icomizhh, ih1!|sx*2 2 

2 2 0 mm)i-fj\^ ic*t L-cf^:firt#iM L-T v ^§ . c?)^ 

[0030] <Xi.z^ mPsm ( l O O . l l O ) SrSI6$ 

[003 1] Jtm 1 30, 14 0i7)|Sjt*icktXti-&i> M 
lEl(^|Eil»T-S>^ , mmibO^ 170 HUietClal 

<$-C'.t)^-.... 

[0032] ZC^)^ 0 <,zLX%i^.ixrzmtm (100. 

110), mmm (iso, i40).jfmi6o. i 

[ 0 0 3 3 ] He tcfcV^T. (10 0. 110) 

bmnm ( 1 3 o . 1 4 0 ) t^^^ff-^^i^Bjf-i,, 
if ( 1 3 0 , 14 0) \mmn 1 1 o<r,^m.cmmm 
1 c^>jF^iyr 1 0 om<r)^nymmtnmx'hh. 1 1 

OiiSgmSUl 1 7b. ^ffin-l 1 6b. UniSbSr 

w-rs, ji?«i 1 0io}ipLajL:^ri6it?^wp (13 0. 

140) <:0*fpLait:^l«]fc:6«l£3SL-C<.'»&cOT. ?f^«l 
1 0<7^i&-^\,Z\,tm\mi 1 7 b*?ib-2.*<,' J^^Jfflfl 3 

0 (14 0) Oilt-^tlti^^ffigPAi^-t^, jmiSO 
(14 0) iOiggPiOMitfiOU y 133 (135. 14 

3 . 14 5). SgaSJt 1 36 (146) {i^MOLT^iM 
tTV^-&. >jr^l33. 135. 143. 145. mOi 
n-136, 146J4. •jyi 03. 105. 1 13. 1 

1 5 , mtiit^ 10 5, 116 izmm^^ . mmioc^ 

mta^ 1 1 6 biimm 130 ( 1 4 0 ) cr>[f^mz7^':>X 

t ^ s , >r <^)t:ii^ . u 7' 1 1 5 <omm<om^^±iziim'M 

13 0 (14 0) coH^m^iuM-th. Wm 1 1 0 fc^^f 

1 6 0 i; coMf^. mtino tmti 100. iioto 

MfSt>[Hl.«-C$)^, 

[00 34] i^". 12!7;^^4>iaStCi3V>T. [5ltKXS2 
0 0^fflV>TiSiJ:i>6tg-^Srff iO(gihi6tf-&{4, EI 
KXft2 0 0 ^mitiM 117b tcff AL^,:^. 

d . [ii^xft2 0 ocomxRiitm^ 100. 11 oois 
^co^ t mmx'$i h . ±uu 202 (ormmn 1 
3 0 (14 0) comm 131 (141) izmmt^^-^^ 

dC. ±^^2 0 2<7)Tt^i:mm 3 1 ( 1 4 1 ) 
117b CD^^tiffi^ 131 (141) <r)±mmiz^Wi 



^Mi'-i>ix:^ <. 0 . Mfi^ 1 3 1 (14 1) icjyi >T(i 

m&'^y^-t^ixhzuzKi:^^. -kh^tmzmm^h 
mi, Ltzmtii^cr)±mmm<^j±mzytm^ix 
6. vf2immmim^^iz^7^m-^t:- kt-*.).?.. 
[ 0 0 3 5 ] , ^ <?}^<7mm-^<^)mi,z , m i -h-^h 

[0036] mz^ m 9 {.Zii^-vZ . lEUnX* 2 2 0 1 J: 

[0037] [hIIeX* 2 2 OcoMAft ( J:cO:a^{S. ± 
f2SP2 2 2<7)Tmi(mm.) \tm^lLM.2 O 0<7):;fc:^2 
0 2(rfTm<mM±i*^KX 0 tT:fri:-rs. .Tiitcio 
T. mmJLM:2 2 0immx.^2QQl.Zi:^^mm^ 

^<^±miizm-t^ij^Tiiiiz^m.-th, z<7)fz»>. 20 

•i>j:>;*^-r§-2.c. x^\hc^^t^<r>m±<r)tzi^t,zh^ ni^x 

^220 c^^ggg 222 CTiTWit t'- F W 2 F^tC^A-T 

[ 0 0 3 8 ] ?BW 1 1 0 tffiJW 1 .6 0 b(nm'^hmmr: 

[ 0 0 3 9 ] Jt^« 1 7 0 tm¥sM (10 0. 110), 

0 . (10 0, 110) tJf^Wl 7 0 i:<Otf-^ 

{4. (13 0. 140) tmmi 1 0 h<7M-^t 

h<r)mM. m^ncrym^hzm\i!,m'^hh<r)X\ mm 
0 0.11 ocom^twrni^zmx^wm-^^fro . <x 
iz^ mnn 0(fy-'mm*^(:>mmjL^2 2o\.zi:hmm 

[0040] JXt:. ±TR«K$ii-r|i|«tc:«-^t-?.« * 

w<^mmmhz{m:fhm.\i;M 107. 117. 117 
b. t'-KW2{43Mt-^f^v->-rix*^ioiBf^-(:'e]HiiL. m 
utn--mizi±±}fh. 

[ 0 0 4 1 ] Mffi«#:6 O^fccOM I GWl^^'n 
[ 0 0 4 2 ] <J:t3. «#:<7)^'hHfc'sT^-f ^JuX^fif 

[0043] i;j,±tc cfcixtf , mii^m-^iiT-'^mmx 

[0044] ^f^. 5^ajgP<Oc^)l.iQgPh^ttJgPi^^rv>4g 

[0045] Ji-^^ngtC^J^ftT^Tdfci^, tg^gI5lC- 
AftS:'h$< LT«-^^ffV\ 2SS(4*fAft{i:^§V^ 

/h§ < , cnji , ^m^^cox 0 iziii.m<m< . 



iOOCID: <JP20002332BSA_J_> 



'■(5) 0 00-2332S5 (P2 0 0 0- 2 3pJLS 



[00473 01 tCfc^>-C. |HlicX:R2 0 0{i:, M2 

Dice, m^'C4z^tf-'yxmm2 0 4^:mfx\>^^. i 

X. M[IIIeX*c7)[ii$e(cJ; 0 MttiJStt& L >^--1:K//T:^''^ 

A 2 2 0 1 >T mmx-h .:. 4 t^- . taisx* 200 

{i:?S±(C'WS^r5Etll«C2 0 1 ^H^t"^. Cc7)'M1^2 0 

1 Wi-^gc^j.hiiifexm2 0 obiommizx 
[ 0 0 4 s ] [1IKXM2 0 0 (r)^(7)m<7)mw.m^m 1 1 

1 3 (c J; -5TfMBHi-S .011 {ilH]teXA2 0 0 

^O'j^gsn 2 0 1 -/j'Ssv >ij;|^t:-s> . 0 1 2 {iia^xfl, 2 

0 0 i'^lSffiar^ l^zLXV^h. C i73J!&ffi{itSJg-^SP1^ i: 

tt±(f -Sc03b'"a4 LV\ HI 3J401 2*^<b/jv@gp^©t 
Ltiii(7iX'h^. 

[0 04 9] 01 4*^^>lll 5<?>^MK-:>l^TiftW 

z(r)mmmeizmm-t&m^xhh, —:f3<^m 
mi 1 otc?^ffiaii 1 Tb^^wo. ^■n<nmii 3 ot 

{43§aigI5*i^:V ». 2oc0J^110, 1 3 0<7)5^#-^;b 

•*§i5<7)P^ia{406£Oi^^j;Oi>:'^#v->. ■r=sri5t>. ^ai 
^ 11 7 b <7)ifeJS-m^SraA6 1, c: t ^rv ^ti fco 

[ 0 0 5 0 ] -^^^-ItgCiDP^PHltClgtt^^jfflftM 2 5 0 
iWMLXv^h. W$M2 5 Oa->±M{imW.l 3 1 ^7)± 

c^xratis^tBSn 1 3 i(D-mx^hnm\mzhh, mmM 

[0051] W^-^^±mziofz-^X'fr 
01 5{4{SJ#-^gtiOl^»-<:-S>^« i'FSZ. 2^8-^ 

[00 5 2] iiltcii'df, Mg^'^jfet-- lH]lEXm2 
0 0WSW2 5 OtcfiifitgmfML^rv^. [Hll£Xft2 
0 0S:*fAL7^c(iB(C{4::^§^1:*<^4LTv>^. .1^7) 
fzixb , L . W 2 5 0 0|£Xft 2 0 0 (Ctg-T ^ 

ii«W2 5 0A>±::^tcmL^tfr. L/j^L. mifexjL 

2 0 0{4WI«2 5 OtCgfMU-C^/^^V 'CO-C', «^tJ2 
5 0(c{±^h^)7^imS-ti:-f . ^l-^lc?Rl>'ttJf::i:{4=5:f». 
[0053] 2|^^$-&tJ:-:.Tffl«1^ 2 5 0{±ffm 1 1 
0, 13 0^c^^$i^, P^IS$:iiA6|,. Lfzifi-yX. W. 

t<Xi^WM*:m^h m-'^fj^X' § ^ t <^)X'^ ^ . 

[0054] ^^<m. mmM2 5 0 {iiHiiifexjL 2 2 



110.1 30X'^tixX^^h<:>:>X\ m/^~r:it\,t^ 

[ 0 0 5 5 ] 0 1 5<7>miimX'\i, Wmi2 5 0{4[HI1^ 
Xm 2 0 0 {zmt L^' t 1^ ^ -tt-l. ^ t *«T"^ ^ . 
iHliEX:^ 2 0 0 (r>mxiti,iA-^ < . WMM 2 50 ctjt^ 

nm^ L Ti5 0 - wmm 2 5 0 ii^^comm 110,1 
sox-m.tixtziim.iz^h.. ::<7>/L-y). mm^25 0ii 
rni/m uz < <. m-^irn-j z t ■jj>x-^ h . 
[0056] i£.^c^mm\iZ^'^mmihw^i>zhz<rm 

mM 2 5 0 ffMUki.'mmx^ h o 

[ 0 0 5 7 ] wm^m.^hMm^im^a^'^wm 

cr>nP,X-h tMBJ LfztiK Zi'dt^t^- D^-T < 
htzii:>crmmX'hh. j;DiEL<{4. F^:^^a*6^.W1s} 
tidl^XA 200, 220cOj:o r iXft. VfzMnX'h 

[0058] <Rfg-^. 2^tf-^. i:^-. Pf:ra^vcr)^lX;1^2 

[0059] ^w^<^WMm^mii. •\mmi?^(^imm<^ 

[0 06 0] 

[0ni<?)fS#'5:SiHJ] 

[HI ] :^^m(r>--mmm<^im'^^mmi-^mmmm 

[ 0 2 ] 0 1 (c i ^ (SS-^m<7jiiiTB0T-i) s , 
[[23 ] 0 1 tc j;i>(SfS-^t*<3Oi4tS0T'$>l. . 

[114 ] 0 1 <7)m<^^m^'km?m-h»mmxhh. 
[ [M 5 ] 0 1 (cfe I -^xm^-t ^ ^^mi<r>m.^'^±>^(o 

wsmmxhh . 

[Hb ] -:if.^mzi5\-^xm-'^-t^%<^mim<:o'^^mi 
[117] mi<^^^BM'km&-^-t^ms.<r>mmmmx 

[08] 07c7.)fgJg-^f^iOMiSrffi0-f75^.<. 

[09 ] m8<rimcr):^mk^m.m-t^mwmmx'h^. 

[010] 2ts^BBcr)-,^itf?iJ^i^jl*W«**^i^#t^g0 

[HI 1 ] ^w^m(r>mm<7)m^Ji^<^wmmmx 
[012] i^wR<^<r>mmmco^^jL^(7)immmx' 

[013] *^H3i7>fl!i<?5|IJfeP>loilIteXS:OajPrffi0t' 

[014] :^%^^<r>mcr>mm^<^^-^^<r>mmmmx'h 



- ' r 6 ) . 0 0 0 - 2 3 3 2 8 5 ( P 2 0 0 0 - 2 3 p JLS 



',%> ... 



[ El 1 5 ] Bi 1 4 ^m^'^ L fzwmmmxh h . 

1 0 0. 1 1 0. 1 30. 140. 1 60. 1 7 0 : 



10 1. 111. 131, 141: mU. 107. 
117. 117b: ?^m§P. 115. 1 1 5 b : 'jy2 
0 0. 220: SKX*. 201: ^NflgP. 202::^ 
flgP. 2 5 0: Wm 



] 



CI12] 



2 0 0 



I O 0 



] O I 



^ _2 0 2 



8 2 
10 7 



I 0 7 



1 0 5' 



W L 117 



-115 



m\ 3] 




1 1 I 



-lis 



[Ell 1 ] 



SI 13 



10 0. 110: 101. Ill: jSj^c 

10 7. 117: J I 5 : y ■7' 

2 0 0: (HltBT. « 201: /|^@«f|I 
2 0 2 : .:feSgiS 




2 0 2 




2 0 2 



[033] 



[043 



[01 2] 



@ 3 



1 o o 



2 2 0 



^ 2 O : ©teXft 



1 1 1 




@ 12 



2 0 1 




^2 0 2 



[1^5] 



[[17] 




] O 2 



1 1 2 



117b 
i 1 0-^ 



2 00 



1 1 i^^^^C^N^I^^^ 



130 (1 H 0) 
^ 13 1(14 1) 



115b 1 6 b 



,1 as ((1 4 3) 



DOCrO: <JP20002332a5A J > 



'■(7) 0 0 0- 23 3 285 (P20 0 0- 2 BpJLS 



me] 



[US] 



B 6 



no 



1 3 0 (14 0) 
^1 3 1 (14 1) 



1 I 5 h 



\ 



1 1 6 fa 



1 3 3 (1 4 3) 



W2 




W2 :iSftlt»^ir- K 



[HI 0] 



a s 



2 2 O 




a 10 

80 



6 0 17 0 \ 



6 1 
\ 



•6 2 



70 ^--'^ 



'6 1 



4 O 



110 10 0 



5 0 



5 0 : mmw 

6 1 : WAP 

6 2:0 



7 0:^^ 
R 0 : -m^W 



C[ai4] 



[01 5] 



200 



110 




I IS 



13 0 (1 4 0) 
13 1 (14 1) 



1 1 1 



,1 3 3 (1 4 3) 



'1 I 6 b 



W2 




2 5 0: ^m^i^ 



V, 



•' (-8 ) G 0 0 - 2 3 3 2 S 5 ( P 2 0 0 0 - 2 3pJLS * 



7a> h^—i-'c^i^i^ 



(72)^0j^g- izn (72) wm^ ^ -m. 

F^—M.{^) 4E067 AA05 BG02 CA.04 DA17 EBOO 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



THIS PAGE BLANK (usfto) 



